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Blind source separation and fault diagnosis of Single-channel

rotating mechanical compound fault signal
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Abstract: To solve the problem that the separation and the fault diagnosis of rotating mechanical compound
fault signal always difficult to obtain desired results under the condition of single-channel, first, the
method of ensemble empirical mode decomposition (EEMD) was applied to build the virtual channels and
the method of linear local tangent space alignment (LLTSA) was applied to reduce the dimension, which
solved the problem of underdetermined blind source separation well. Then, training the over-complete
dictionary and using the method of signal sparse decomposition to extract the sparse characteristics of
rotating mechanical compound fault signal. Finally, the support vector machine was employed to evaluate
the effect of signal separation and fault diagnosis method. Moreover, the proposed method was applied to
the experiment of rolling bearing fault diagnosis, and it’s found that the separation and classification of
compound fault signal was completed efficiently.
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Fig.1 The signals of bearing inner race and roller faults
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Fig.2 The single-channel compound fault observed signal
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Fig.3 The subband signals decomposed by EEMD
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Table.1 The eigenvalues of singular value decomposition

FEAE R HiE FEAE fEL HiE
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Az 11.225 0 As 0.095 2
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Fig.4 The separated signal
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Table.2 The correlation and the error standard deviation
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Table.3 The result of fault recognition
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